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DETAILED ACTION 
Claim Objections 

1. Claim 1 is objected to because of the following informalities: On page 50, in claim 1 , there is not 
enough space between words. Words are very close together. Appropriate correction is required. 

2. Claim 3 is objected to because of the following informalities: On page 51 , in claim 3, there is not 
enough space between words. Words are very close together. Appropriate correction is required. 

3. Claim 5 is objected to because of the following informalities: On page 51-52, in claim 5, there is 
not enough space between words. Words are very close together. Appropriate correction is required. 

4. Claim 7 is objected to because of the following informalities: On page 53-54, in claim 7, there is 
not enough space between words. Words are very close together. Appropriate correction is required. 

5. Claim 9 is objected to because of the following informalities: On page 54, in claim 9, there is not 
enough space between words. Words are very close together. Appropriate correction is required. 

6. Claim 10 is objected to because of the following informalities: On page 55, in claim 10, there is 
not enough space between words. Words are very close together. Appropriate correction is required. 

7. Claim 1 1 is objected to because of the following informalities: On page 55, in claim 1 1 , there is 
not enough space between words. Words are very close together. Appropriate correction is required. 

8. Claim 12 is objected to because of the following informalities: On page 56, in claim 12, there is 
not enough space between words. Words are very close together. Appropriate correction is required. 

Priority 

9. Acknowledgment is made of applicant's claim for foreign priority based on an application filed in 
Japan on 03/05/2001 . It is noted, however, that applicant has not filed a certified copy of the foreign 
application as required by 35 U.S.C. 119(b). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

12. Claims 1, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishiwaki (US 
6,725,415 B2) in view of Hyodo et al. (US 5,282,215). 

As per claim 1, Ishiwaki teaches an arithmetic operation method for a cyclic redundancy check, which 
performs arithmetic operations for error detection on data to be transmitted (col. 1, lines 8-11, Ishiwaki) 
using a plurality of generative polynomials and is used in a communications system in which transmission 
of said data is accomplished (col. 3, lines 49-50, Ishiwaki). 

However Ishiwaki does not explicitly teach the specific use of adding a result from each of said arithmetic 
operations to said data, said arithmetic operation method comprising: first arithmetic operation processing 
in which a first arithmetic operation is performed on said data by a specified number of bits using a first 
generative polynomial; second arithmetic operation processing in which a second arithmetic operation is 
performed on said data by a specified number of bits using at least one piece of a second generative 
polynomial being same as or different from said first generative polynomial; and third arithmetic operation 
processing in which a third arithmetic operation is performed on said data of a specified number of bits 
and on at least one piece of an arithmetic operation result being obtained at a midpoint in either of said 
first arithmetic operation or said second arithmetic operation, or in both said first arithmetic operation and 
second arithmetic operation. 

Hyodo et al. in an analogous art teach that a continuous CRC arithmetic unit is comprised of: a first CRC 
arithmetic unit, operatively connected to said shift register, to divide the delayed bit train by a generator 
polynomial used for the CRC operation and output a remainder obtained as a first CRC arithmetic 
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operation result; a second CRC arithmetic unit, operatively connected to receive the input bit train, to 
divide the input bit train by the generator polynomial and output a remainder obtained as a second CRC 
arithmetic operation result; and a subtraction unit, operatively connected to said first and second CRC 
arithmetic units and said synchronization control unit, to obtain a difference between the first CRC 
arithmetic operation result and the second CRC arithmetic operation result to produce the current CRC 
arithmetic operation result in a time series manner for said synchronization control unit (col. 28, lines 13- 
32, Hyodo et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ishiwaki's patent with the teachings of Hyodo et al. by including an additional step of 
adding a result from each of said arithmetic operations to said data, said arithmetic operation method 
comprising: first arithmetic operation processing in which a first arithmetic operation is performed on said 
data by a specified number of bits using a first generative polynomial; second arithmetic operation 
processing in which a second arithmetic operation is performed on said data by a specified number of bits 
using at least one piece of a second generative polynomial being same as or different from said first 
generative polynomial; and third arithmetic operation processing in which a third arithmetic operation is 
performed on said data of a specified number of bits and on at least one piece of an arithmetic operation 
result being obtained at a midpoint in either of said first arithmetic operation or said second arithmetic 
operation, or in both said first arithmetic operation and second arithmetic operation. 
This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
to simultaneously process a plurality of bits in a clock cycle to perform a CRC operation at a high speed. 

• As per claim 7, Ishiwaki and Hyodo et al. teach the additional limitations. 
Ishiwaki teaches an arithmetic operation circuit for a cyclic redundancy check, which performs arithmetic 
operations for error detection on data to be transmitted (col. 1 , lines 8-1 1 , Ishiwaki) using a plurality of 
generative polynomials and is used in a communications system in which transmission of said data is 
accomplished (col. 3, lines 49-50, Ishiwaki). 
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Hyodo et al. teach adding a result from each of said arithmetic operations to said data, said arithmetic 
operation circuit comprising: a first arithmetic operation section to perform a first arithmetic operation on 
said data by a specified number of bits using a first generative polynomial; a second arithmetic operation 
section to perform a second arithmetic operation on said data by said specified number of bits using at 
least one piece of a second generative polynomial being same as or different from said first generative 
polynomial; and a third arithmetic operation section to perform a third arithmetic operation on said data of 
said specified number of bits and on at least one piece of an arithmetic operation result being obtained at 
a midpoint in either of said first arithmetic operation or said second arithmetic operation, or in both said 
first arithmetic operation and said second arithmetic operation using at least one piece of said second 
generative polynomial (col. 28, lines 13-32, Hyodo et al.). 

13. Claims 2, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishiwaki (US 
6,725,415 B2) and Hyodo et al. (US 5,282,215) as applied to claim 1 above, and further in view of 
Henriksen (US 6,324,670 B1). 

As per claim 2, Ishiwaki and Hyodo et al. substantially teach the claimed invention described in claim 1 
(as rejected above). 

However Ishiwaki and Hyodo et al. do not explicitly teach specifically that in the third arithmetic operation 
processing, the third arithmetic operation is performed by handling the data of the specified number of 
bits as low-order bits and by handling at least one piece of the third arithmetic operation result as high- 
order bits. 

Henriksen in an analogous art teaches that the low and high order bit portions 408a, 408b are each 16- 
bits (figure 4, col. 6, lines 14-15, Henriksen). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ishiwaki's patent with the teachings of Henriksen by including additionally that in the third 
arithmetic operation processing, the third arithmetic operation is performed by handling the data of the 
specified number of bits as low-order bits and by handling at least one piece of the third arithmetic 
operation result as high-order bits. 
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This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
to simplify the circuit design for arithmetic processing of the bits for faster and accurate processing of the 
data. 

• As per claim 8, Ishiwaki and Hyodo et al. and Henriksen teach the additional limitations. 
Henriksen teaches a data combining section to combine the data of said specified number of bits handled 
as low-order bits with at least one piece of said arithmetic operation result handled as high-order bits and 
to feed combined results to said third arithmetic operation section (figure 4, col. 6, lines 14-15, 
Henriksen). 

14. Claims 3, 5, 9, 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishiwaki (US 
6,725,415 B2) in view of Hyodo et al. (US 5,282,215) and Douady et al. (US 6,516,004 B1). 
As per claim 3, Ishiwaki teaches an arithmetic operation method for a cyclic redundancy check, which 
performs arithmetic operations for error detection on data to be transmitted (col. 1 , lines 8-11, Ishiwaki) 
using a plurality of generative polynomials and is used in a communications system in which transmission 
of said data is accomplished (col. 3, lines 49-50, Ishiwaki). 

However Ishiwaki does not explicitly teach the specific use of adding a result from each of said arithmetic 
operations to said data, said arithmetic operation method comprising: first arithmetic operation processing 
in which a first arithmetic operation is performed on said data by 32 bits using a generative polynomial; 
second arithmetic operation processing in which a second arithmetic operation is performed on said data 
using a generative polynomial; and third arithmetic operation processing in which a third arithmetic 
operation is performed on said data of 32 bits and on the first arithmetic operation result of 32 bits being 
obtained at a midpoint in said first arithmetic operation processing using said generative polynomial. 
Hyodo et al. in an analogous art teach that a continuous CRC arithmetic unit is comprised of: a first CRC 
arithmetic unit, operatively connected to said shift register, to divide the delayed bit train by a generator 
polynomial used for the CRC operation and output a remainder obtained as a first CRC arithmetic 
operation result; a second CRC arithmetic unit, operatively connected to receive the input bit train, to 
divide the input bit train by the generator polynomial and output a remainder obtained as a second CRC 
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arithmetic operation result; and a subtraction unit, operatively connected to said first and second CRC 
arithmetic units and said synchronization control unit, to obtain a difference between the first CRC 
arithmetic operation result and the second CRC arithmetic operation result to produce the current CRC 
arithmetic operation result in a time series manner for said synchronization control unit (col. 28, lines 13- 
32, Hyodo et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ishiwaki's patent with the teachings of Hyodo et al. by including an additional step of 
adding a result from each of said arithmetic operations to said data, said arithmetic operation method 
comprising: first arithmetic operation processing in which a first arithmetic operation is performed on said 
data by 32 bits using a generative polynomial; second arithmetic operation processing in which a second 
arithmetic operation is performed on said data using a generative polynomial; and third arithmetic 
operation processing in which a third arithmetic operation is performed on said data of 32 bits and on the 
first arithmetic operation result of 32 bits being obtained at a midpoint in said first arithmetic operation 
processing using said generative polynomial. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
to simultaneously process a plurality of bits in a clock cycle to perform a CRC operation at a high speed. 
Ishiwaki also does not explicitly teach the specific use of a thirty-second order generative polynomial; and 
a sixteenth order generative polynomial. 

However Douady et al. in an analogous art teach the error checking code, comprised either of a 
sequence of 16 binary elements obtained from a generating polynomial x.sup.16 +x.sup.12 +x.sup.5 +1, 
or by a sequence of 32 binary elements obtained from a generating polynomial x. sup. 32 +x.sup.26 
+x.sup.23 +x.sup.22 +x.sup.16+x.sup.12 +x.sup.11 +x.sup.10 +x.sup.8 +x.sup.7 +x.sup.5 +x.sup.4 
+x.sup.2 +x+1 (col. 1, lines 59-64, Douady et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ishiwaki's patent with the teachings of Douady et al. by including an additional step of 
using a thirty-second order generative polynomial; and a sixteenth order generative polynomial. 
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This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using a thirty-second order 
generative polynomial; and a sixteenth order generative polynomial would provide the opportunity to 
generate the CRC from the information bits and the generative polynomial and the CRC is used for 
detecting a data transmission error. 

• As per claim 5, Ishiwaki, Hyodo et al. and Douady et al. teach the additional limitations. 
Ishiwaki teaches an arithmetic operation method for a cyclic redundancy check which performs arithmetic 
operations for error detection on data to be transmitted (col. 1, lines 8-11, Ishiwaki) using a plurality of 
generative polynomials and is used in a communications system in which transmission of said data is 
accomplished (col. 3, lines 49-50, Ishiwaki). 

Hyodo et al. teach adding a result from each of said arithmetic operations to said data, said arithmetic 
operation method comprising: first arithmetic operation processing in which a first arithmetic operation is 
performed on said data by 32 bits using a generative polynomial; second arithmetic operation processing 
in which a second arithmetic operation is performed on said data by 32 bits using said generative 
polynomial; third arithmetic operation processing in which a third arithmetic operation is performed on 
said data of 32 bits and on a first arithmetic operation result of 16 bits being obtained at a midpoint in said 
first arithmetic operation processing using said generative polynomial; fourth arithmetic operation 
processing in which a fourth arithmetic operation is performed on said data by 32 bits using said 
generative polynomial; and fifth arithmetic operation processing in which a fifth arithmetic operation is 
performed on said data of 32 bits, said first arithmetic operation result of 16 bits, and a second arithmetic 
operation result of 16 bits being obtained at a midpoint in said second arithmetic operation processing 
using said generative polynomial (col. 28, lines 13-32, Hyodo et al.). 

Douady et al. teach a sixteenth order generative polynomial (col. 1, lines 59-61, Douady et al.). 

• As per claim 9, Ishiwaki, Hyodo et al. and Douady et al. teach the additional limitations. 
Ishiwaki teaches an arithmetic operation circuit for a cyclic redundancy check, which performs arithmetic 
operations for error detection on data to be transmitted (col. 1, lines 8-11, Ishiwaki) using a plurality of 



Application/Control Number: 10/090,302 Page 9 

Art Unit: 2133 

generative polynomials and is used in a communications system in which transmission of said data is 
accomplished (col. 3, lines 49-50, Ishiwaki). 

Hyodo et al. teach adding a result from each of said arithmetic operations to said data, said arithmetic 
operation circuit comprising: a first arithmetic operation section to perform a first arithmetic operation on 
said data by 32 bits using a generative polynomial; a second arithmetic operation section to perform a 
second arithmetic operation on said data by 32 bits using a generative polynomial; and a third arithmetic 
operation section to perform a third arithmetic operation on said data of 32 bits and on an arithmetic 
operation result of 32 bits being obtained at a midpoint in said first arithmetic operation section using said 
generative polynomial (col. 28, lines 13-32, Hyodo et al.). 

Douady et al teach a thirty-second order generative polynomial and a sixteenth order generative 
polynomial (col. 1, lines 59-64, Douady et al.). 

• As per claim 11, Ishiwaki, Hyodo et al. and Douady et al. teach the additional limitations. 
Ishiwaki teaches an arithmetic operation circuit for a cyclic redundancy check which performs arithmetic 
operations for error detection on data to be transmitted (col. 1, lines 8-11, Ishiwaki) using a plurality of 
generative polynomials and is used in a communications system in which transmission of said data is 
accomplished (col. 3, lines 49-50, Ishiwaki). 

Hyodo et al. teach adding a result from each of said arithmetic operations to said data, said arithmetic 
operation circuit comprising: a first arithmetic operation section to perform a first arithmetic operation on 
said data by 32 bits using a generative polynomial; a second arithmetic operation section to perform a 
second arithmetic operation on said data by 32 bits using said generative polynomial; a third arithmetic 
operation section to perform a third arithmetic operation on said data of 32 bits and on a first arithmetic 
operation result of 16 bits being obtained at a midpoint in said first arithmetic operation section using said 
generative polynomial; a fourth arithmetic operation section to perform a fourth arithmetic operation on 
said data by 32 bits using said generative polynomial; and a fifth arithmetic operation section to perform a 
fifth arithmetic operation on said data of 32 bits, said first arithmetic operation result, and a second 
arithmetic operation result of 16 bits being obtained at a midpoint in said second arithmetic operation 
section using said generative polynomial (col. 28, lines 13-32, Hyodo et al.). 
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Douady et al. teach a sixteenth order generative polynomial (col. 1 , lines 59-61 , Douady et al.). 
15. Claims 4, 6, 10, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishiwaki (US 
6,725,415 B2), Hyodo et al. (US 5,282,215) and Douady et al. (US 6,516,004 B1) as applied to claims 3, 
5, 9 and 11 above, and further in view of Henriksen (US 6,324,670 B1). 

As per claim 4, Ishiwaki, Hyodo et al. and Douady et al. substantially teach the claimed invention 
described in claim 3 (as rejected above). 

However Ishiwaki, Hyodo et al. and Douady et al. do not explicitly teach specifically that in said third 
arithmetic operation processing, said third arithmetic operation is performed by 64 bits in total by handling 
said data of 32 bits as low-order bits and said arithmetic operation result of 32 bits as high-order bits. 
Henriksen in an analogous art teaches that register 406 is a 64-bit register and sections 408 and 410 are 
each 32-bits (figure 4, col. 6, lines 12-13, Henriksen). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ishiwaki's patent with the teachings of Henriksen by including additional that in said third 
arithmetic operation processing, said third arithmetic operation is performed by 64 bits in total by handling 
said data of 32 bits as low-order bits and said arithmetic operation result of 32 bits as high-order bits. 
This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
to simplify the circuit design for arithmetic processing of the bits for faster and accurate processing of the 
data. 

• As per claim 6, Ishiwaki, Hyodo et al., Douady et al. and Henriksen teach the additional 
limitations. 

Henriksen teaches that in the third arithmetic operation processing, the arithmetic operation is performed 
by 48 bits in total by handling said data of 32 bits as low-order bits and said first arithmetic operation 
result of 16 bits as high-order bits (col. 8, lines 55-56, Henriksen) and wherein, in said fifth arithmetic 
operation processing, said fifth arithmetic operation is performed by 64 bits in total by handling said data 
of 32 bits as low-order bits, said first arithmetic operation result of 16 bits as middle-order bits, and said 
second arithmetic operation result of 16 bits as high-order bits (col. 10, lines 27-30, Henriksen). 
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• As per claim 10, Ishiwaki, Hyodo et al., Douady et al. and Henriksen teach the additional 
limitations. 

Henriksen teaches a data combining section to combine said data of 32 bits handled as low-order bits 
with said first arithmetic operation result of 32 bits handled as high-order and to feed combined results to 
said third arithmetic operation section (figure 4, figure 5A, 5B, col. 6, lines 12-13, col. 7, lines 20-24, 
Henriksen). 

• As per claim 12, Ishiwaki, Hyodo et al., Douady et al. and Henriksen teach the additional 
limitations. 

Henriksen teaches a first data combining section to combine said data of 32 bits with said first arithmetic 
operation result and to feed a combined result to said third arithmetic operation section, wherein as said 
combined result, said data of 32 bits is placed at low-order bits and said first arithmetic operation result is 
placed at high-order bits, and a second data combining section to combine together said data of 32 bits, 
said first arithmetic operation result, and said second arithmetic operation result and to feed a combined 
result to said fifth arithmetic operation section, wherein as said combined result said data of 32 bits is 
placed at low-order bits and said first arithmetic operation result is placed at middle-order bits, and said 
second arithmetic operation result is placed at high-order bits (figure 5A, 5B, col. 7, lines 20-24, col. 8, 
lines 55-58, col. 10, lines 27-30, Henriksen). 
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Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Dipakkumar Gandhi whose telephone number is 703-305-7853. The examiner can normally 
be reached on 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Albert Decady can be reached on (703) 305-9595. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 





Dipakkumar Gandhi 
Patent Examiner 
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